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The past five years have witnessed the first concerted 
efforts by historians and computer scientists to preserve and 
examine the history of computing. During this time the first 
journal, first museum, and first research institute devoted 
specifically to the history of information processing have been 
established [l]. Both the computer industry and professional 
societies have played active roles in these developments, es- 
pecially in lending financial and administrative assistance. 
Furthermore, there appears to be an unusually strong interest 
on the part of practicing computer scientists in the history 
of their field. This is due in part to a feeling of pride in 
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the important role computing plays in modern society, but also 
to a widely felt urgency that the computer pioneers of the 1940s 
and 1950s should have their stories recorded before they die 
and that old equipment should be preserved before it is destroyed. 
Despite all of the interest that has been shown, the history 
of computing has experienced the growing pains felt by any young 
discipline. There are few adequate textbooks, articles, or 
monographs in the field, and even fewer people with both tech- 
nical and historical training to research and write such mater- 
ials at a professional level. There is a serious archival 
problem of too much material to preserve or to examine. Further- 
more, historians of computing must deal with personality con- 
flicts and priority disputes which have plagued the accounts of 
some of the original participants. 
It is in light of these comments that Nancy Stern's book 
must be assessed. Not only is her book an exposition and anal- 
ysis of one of the most important paths of development of Amer- 
ican computer science, it is also a symbol of the research 
being conducted by a new breed of scholars with extensive train- 
ing in both history and computer science. Professor Stern may 
be the first scholar to have received the Ph.D. for work in the 
history of computing. Her book is among the first to examine 
comprehensively the social and institutional contexts of com- 
puter development and to apply the approaches of traditional 
history to issues in the history of computing. 
From ENZAC to UNIVAC examines the electronic computers de- 
veloped between 1943 and 1951 by J. Presper Eckert and John W. 
Mauchly. Their collaboration produced four electronic computing 
machines. The ENIAC, constructed between 1943 and 1946 at the 
UniverGity of Pennsylvania Moore School of Engineering under an 
Army Ordinance Contract, was the first fully operational, large- 
scale electronic digital computer. The EDVAC, also constructed 
at the Moore School under a supplement to the ENIAC contract, 
was, at completion in 1951, the first electronic digital computer 
to incorporate stored programming [2]. The BINAC, an interim 
machine developed between 1947 and 1949 by Eckert and Mauchly's 
private company, was the first electronic digital computer with 
stored program capability to be completed in the United States. 
(It appeared only a few months after the announcement of the 
first such machine, EDSAC, at Cambridge University in England.) 
UNIVAC, completed in 1951 under several private and government 
contracts, was the first general purpose electronic digital 
computer designed for commercial use. These four machines pro- 
vided an important impetus for the development of general, 
stored program, electronic, digital computers and helped to 
create American hegemony in the computer industry. 
Although there is more literature on the Eckert-Mauchly 
machines than on any other aspect of the history of computing 
technology, the importance of these developments would justify 
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this book. However, the real strength of the study arises from 
Professor Stern's willingness to engage more general historical 
issues: an examination of the process of technology development 
over a series of machines; an investigation of the effect of 
social, economic, and institutional forces in computer develop- 
ment; and a balanced treatment of two of the most controversial 
figures in the industry. 
Some of the specific issues Professor Stern addresses in 
the book include: controversies over the patentability of the 
ENIAC vis-a-vis the prior claims of John Atanasoff for his small, 
working model, electronic computer built at Iowa State University 
in the late 1930s; the controversy of Eckert and Mauchly with 
John von Neumann over credit for the stored-program concept; 
the way in which financial matters shaped the production deci- 
sions of the Eckert-Mauchly Computer Company on developing high- 
cost new technology; the demise of the Moore School as a leader 
in computer education and development; the indifference of the 
large business machine and electronics companies to electronic 
digital computing; the differences in attitude and action be- 
tween scientists and engineers; and the role of the government 
in financing and making policy decisions for the scientific 
and technological communities. 
This list of issues indicates the broad range of the book. 
However, several issues which receive sustained treatment de- 
mand more extensive examination in this review. One is Profes- 
sor Stern's objective evaluations of the controversies that 
followed Eckert and Mauchly throughout their careers. Both 
men fought with the Moore School over the patent rights for 
ENIAC and with von Neumann over the authorship of the stored- 
program design as it was embodied in EDVAC. They consistently 
employed the controversial tactic of using the funds of their 
BINAC customers to finance development of the UNIVAC, rather 
than complete production of BINAC. (As a consequence of these 
techniques and limited funds, they encountered repeated objec- 
tions that they were not meeting contractual obligations in the 
design of both of these machines.) Most recently, in what 
should have been a time to honor these two important computer 
pioneers, Eckert and Mauchly have been at the center of a nasty 
controversy over historical priority of a number of early com- 
puter developments. 
On no point is the controversy more clearly defined or 
sharply battled than on the priority claims for the stored- 
program concept. At least four parties have claimed credit for 
this idea [Metropolis et al. 1980; Goldstine 1972; Metropolis 
and Worlton 19801. Eckert and Mauchly claim that they had this 
idea early during the design of ENIAC --before von Neumann joined 
their group as a consultant --but that they had not implemented 
it because of the exigencies of the war to develop as quickly 
as possible a machine to compute ballistic tables. Von Neumann's 
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claim is based both on his suggestion to alter the function 
tables of the ENIAC so as to store the instructions there and 
on his "First Draft of a Report on the EDVAC," which was the 
first widely disseminated account of the stored-program concept. 
Richard Clippinger lays prior claim to this idea of programming 
the function tables, which von Neumann purportedly learned of 
through the ENIAC staff. Finally, Maurice Wilkes points out 
that his machine, EDSAC, at Cambridge University, was the first 
operable stored-program machine. Professor Stern addresses the 
controversy in an even-handed and sensible way, pointing out 
that in the implementation of working technology there are im- 
portant contributions to be made by both scientists and the 
engineers: 
In short, von Neumann's report on the EDVAC was 
the first document to provide a logical framework for 
stored-program computers and for programming concepts. 
His attention to providing a written record and his 
development of automatic controls that had been con- 
ceived but not yet designed by the Moore School staff 
were factors leading others to credit him with priority. 
Whether he was indeed the inventor of the stored- 
program computer, however, is a matter of perspective. 
In an engineering sense, where ideas and their tangible 
realization are predominant factors in priority, Eckert 
and Mauchly built the first large-scale fully opera- 
tional electronic digital computer and the first stoxed- 
program computer in the United States. Their attention 
was focused on producing an operational device, not on 
providing a mathematical theory formulating how such 
machines should operate. 
In a scientific sense, however, where attention to 
theory and to logical design features are far more sig- 
nificant than any experimental results, von Neumann's 
preeminence is assured. His draft report itself, in 
addition to formalizing concepts and giving von Neumann 
recognition in the computing field, disseminated infor- 
mation on new developments, thereby facilitating the 
transfer of technology. Von Neumann's recognition of 
the importance of communicating recent ideas to a broad 
spectrum of scientists was clearly a motivating force. 
[Stern 1981, 80-811 
Professor Stern is one of the first historians to examine 
the entrepreneurial aspects of the early computer industry. 
She points out the reluctance of giants--IBM in the business 
machines industry and RCA in the electronic industry--to enter 
the field. This meant that small companies like the Eckert- 
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Mauchly Computer Company and the Minneapolis-based Engineering 
Research Associates, founded by scientists and engineers, were 
the main purveyors in this high-risk, high-expense, limited- 
market industry. How did the federal government, the main user 
of this new technology, react to this market condition? Profes- 
sor Stern points out that, contrary to the image of the federal 
government as a conservative business partner with rigid and 
orthodox accounting procedures, it was willing to undertake 
repeated financial risks and to use unorthodox accounting pro- 
cedures to assist these small companies to remain solvent. The 
author suggests, further, that the United States may not have 
gained hegemony in the computer industry without this support 
from the federal government --a suggestion which merits more 
extensive examination. 
Professor Stern is also among the first to confront in 
print the important historiographic question of the court as 
arbiter of history. Two major court cases, Honeywell versus 
Sperry Rand over the ENIAC patent and the government's antitrust 
suit against IBM, have produced literally tons of historically 
valuable documents. In each case the court has had to make 
priority judgments on questions of interest to the historian of 
computing. Professor Stern has assessed these judgments as 
they have applied to Eckert and Mauchly, and has found them 
wanting as historical, if not as legal, judgments; finding that 
legal and historical criteria are not equivalent. As these 
court records become increasingly valuable to the historian of 
computing, a more careful examination will have to be made of 
the court as historian [Fishman 19811. However, Professor 
Stern deserves credit for being among the first to address this 
problem. 
In preparing her account, Professor Stern has carefully 
examined the pertinent primary source materials and interviewed 
the major figures involved. The scholarship is thorough and 
well-documented, and the book is amply supplied with photographs 
and diagrams. One particularly valuable feature is the inclusion 
in an appendix of John von Neumann's "First Draft of a Report 
on the EDVAC." It is the first time that a complete version of 
this document, which made public the design for the stored- 
program computer, has been available in print. 
In such a short work (176 pages, not counting the appendix) 
Professor Stern could not handle every aspect of the Eckert- 
Mauchly computers. For example, she chose not to include the 
technical details of the design features of the computers. 
Furthermore, the book does not provide the reader with much of 
a feeling for the daily life in the laboratory. More serious 
is the very brief treatment of other electronic and electro- 
mechanical calculating machines available at the time; this makes 
it hard to evaluate the significance of the Eckert-Mauchly com- 
puters. On the whole, however, the book is one of the most 
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significant contributions yet made 
studying the history of computing. 
to this YOlJw discipline 
NOTES 
1. I refer to the Annals of the History of Computing, the 
Digital Computer Museum (Marlboro, MA), and the Charles Babbage 
Institute. Nancy Stern is Assistant Editor-in-Chief of the 
Annals. 
2. Although there is some disagreement about what features 
should be considered to be part of the stored-program concept, 
it is generally agreed that the concept refers to the design of 
a machine in such a way that instructions can be stored and 
mainipulated in the same way as other stored data, thus pro- 
viding the machine with the flexibility to change its instruc- 
tions in the midst of a computation. 
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This is a very important book for anyone interested in the 
origins of the electronic digital computer. The papers which 
appear in this collection are the result of an International 
Research Conference on the History of Computing, held at the 
Los Alamos Scientific Laboratory, lo-15 June 1976. Conference 
organizers Nick Metropolis and Jack Worlton invited every major 
computer pioneer in the world. Attendance was so high that it 
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